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(54) OPAL GLASS AND GLASS BLOCK FOR BUILDING MATERIAL PRODUCED FROM THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain opal glass transmitting sunbeams as faint light and excellent in UV 
shielding ability and chemical durability and to provide a glass block for building material produced from the 
same. 

SOLUTION: This opal glass has a compsn. consisting of, by weight, 50-75% Si02, 5-12% AI203, 0.5-13% 
B203, 1-7% BaO+SrO+ZrO, 13-22% Na20+K20. 0.1-1% S03 and 0.05-1% Mo03, contains fine sodium 
sulfate particles deposited and dispersed in the glass matrix and has 10-60% average transmissivity in the 
wavelength region of 400-700nm in the case of 10mm thickness. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At a weight percent, it is Si02. 50 - 75%, aluminum 203 5 - 12%, B-2 03 0.5 - 13%, BaO+SrO+ZnO 1 - 
7%, Na2 0+K2 0 13 - 22%, S03 0.1 - 1%, Mo03 Milky glass to which it has 0.05 - 1% of composition, a sodium- 
sulfate particle comes to carry out deposit distribution into glass, and the average permeability in the wavelength of 
400-700nm is characterized by being 10 - 60% with the thickness of 10mm. 

[Claim 2] At a weight percent, it is Si02. 50 - 75%, aluminum 203 5 - 12%, B-2 03 0.5 - 13%, BaO+SrO+ZnO 1 - 
7%, Na2 0+K2 0 13 - 22%, S03 0.1 - 1%, Mo03 Glass block for building materials to which have 0.05 - 1% of 
composition, and a sodium-sulfate particle comes to carry out deposit distribution into glass, and the average 
permeability in the wavelength of 400-700nm is produced with the thickness of 10mm from the milky glass which is 10 
- 60%, and is characterized by the bird clapper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the glass block for building materials produced using milky glass and 

this. 

[0002] 

[Description of the Prior Art] It is the milky glass which has various composition as milky glass being proposed from 
before, for example, adding a fluoride at JP,50-40610,A, JP,50-51513,A, JP,53-125418,A, and JP,56-96746,A on the 
glass of Si02-RO-R2 0 (R's is, such as Mg, calcium, and Ba, and R's2 is Li, Na, K, etc.). Blooming is indicated. 
[0003] Since the crystal of a lot of fluorides deposits in glass, these milky glass has deep opalescence, and it is limited 
to the use as tableware or accessories. 

[0004] Moreover, the development of the glass block for building materials which consists of milky glass is tried, and 
these people have proposed by JP,63-315534,A in recent years. 

[0005] The milky glass currently indicated by JP,63-315534,A has the high permeability of light compared with the 
milky glass used for tableware, accessories, etc., and is excellent in chemical durability. Therefore, even if it does not 
have a flash even if the glass block produced from now on receives sunrays, a soft light light will insert it indoors, and 
it uses it for an outer wall, a veranda, etc. of a building and it is exposed to the acid rain by waterdrop or soot, it 
produces dinmiing and does not spoil a fine sight. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the glass block for building materials which consists of the 
above-mentioned milky glass has the large particle diameter of the sodium sulfate which carries out deposit distribution 
inside glass, it tends to penetrate ultraviolet rays and has the problem of indoor goods fading, and carrying out or being 
easy to discolor. 

[0007] The purpose of this invention aims at offering the glass block for building materials produced from milky glass 
excellent in the cover capacity and chemical durability of ultraviolet rays, and this milky glass while it makes a soft 
light light penetrate by carrying out sunrays. 
[0008] 

[Means for Solving the Problem] The milky glass of this invention is a weight percent, and is Si02. 50 - 75%, 2035 - 
12% of aluminum, and B-2 03 0.5 - 13%, BaO+SrO+ZnO 1 - 7%, Na2 0+K2 0 13 - 22%, S03 0.1 - 1%, Mo03 Have 
0.05 - 1% of composition, a sodium-sulfate particle comes to carry out deposit distribution into glass, and the average 
permeability in the wavelength of 400-700nm is characterized by being 10 - 60% with the thickness of 10mm. 
[0009] Moreover, the glass block for building materials of this invention is a weight percent, and is Si02, 50 - 75%, 
aluminum 203 5 - 12%, and B-2 03 0.5 - 13%, BaO+SrO+ZnO 1 - 7%, Na2 0+K2 0 13 - 22%, S03 0.1 - 1%, Mo03 
Have 0.05 - 1% of composition, and a sodium-sulfate particle comes to carry out deposit distribution into glass, and the 
average permeability in the wavelength of 400-700nm is produced with the thickness of 10mm from the milky glass 
which is 10 - 60%, and is characterized by the bird clapper. 
[0010] 

[Function] The milky glass of this invention is S03 as Na2 0. Since it deposits after it deposited and this has 
distributed uniformly the white sodium-sulfate [Na2 S04] particle in glass in case both components carry out a 
vitrification reaction, since it contains so much, sunlight will be penetrated moderately and a light white color tone will 
be presented. 

[001 1] Moreover, since the transmitted light can weaken by the diffuse reflection between sodium-sulfate particles, and 
light-scattering operation when sunlight hits this directly, there is no flash and the peculiar tint of a Japanese style shoji 
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tone is brewed. 

[0012] Next, the reason which limited composition of the milky glass of this invention as mentioned above is 
explained. 

[0013] Si02 It is a component used as a glass former, if fewer than 50%, chemical durabiUty will become bad, and 
when [ than 75% ] more, the viscosity of glass becomes high and will cause melting difficulty. 
[0014] aluminum 203 If fewer than 5%, chemical durability will become bad, if [ than 12% ] more, the elevated- 
temperature viscosity of glass will go up and the meking nature of glass will become bad. 
[0015] B-2 03 although it is the component which has the effect which raises chemical durability while acting as a 
fusing agent of glass, the effect will not be acquired if fewer than 0.5% -- if [ than 13% ] more, volatilization will 
increase from a glass melt front face, and exterior defects, such as a stria and ****, will occur 
[0016] Although BaO, SrO, and ZnO are components which raise chemical durability while lowering the viscosity of 
tiie glass in a high temperature region, if fewer than 1%, the effect will not be acquired, but if exposed to storm sewage, 
dimming will occur, appearance will be spoiled, if there are than 7%, glass will devitrify them and it will become 
difficult to fabricate them. [ more ] 

[0017] Na2 0 is a component required while raising the melting nature of glass, in order to deposit the particle of a 
sodium sulfate in glass. Although K2 0 is also the component which raises the melting nature of glass and can be 
replaced by a part of Na2 O, if there are few these components at **** than 13%, the viscosity of glass will become 
high and fabrication will become difficult. Moreover, if it increases more than 22%, since chemical durability becomes 
inferior, it is not desirable. 

[0018] S03 It will be a component required in order to deposit the particle of a sodium sulfate in glass and to make 
glass into a frank color, if fewer than 0.1%, the effect will not be acquired, but if [ than 1% ] more, glass will 
emulsionize in the shape of a line, and appearance will become inferior. 

[0019] Mo03 If [ than 1% ] more [ it is a moderate size and a component for improving the devitrification inclination 
of glass while specifically controlling in size of 0.5-100 microns, the effect will not be acquired if fewer than 0.05%, 
and ], glass will emulsionize the sodium-sulfate particle which deposits in glass, and permeability falls. 
[0020] Although it is controllable so that the average permeability in the wavelength of 400-700nm becomes 10 - 60% 
with the thickness of 10mm, since the quantity of light to which this average permeability penetrates glass at less than 
10% falls, lighting nature becomes bad, and optical diffusibility will become weak if 60% is exceeded, and 
homogeneous lighting becomes difficult to get on the other hand, the milky glass of this invention is not desirable. 
[0021] Moreover, in this invention, it is possible to make Sn02, W03, P2 05, Ti02, V2 O 5, Zr02, MgO, CaO and As 
203, Sb 203, a chlorination compound, and a fluoride contain besides the above-mentioned component. 
[0022] namely, Sn02 and W03 And P2 05 Mo03 It is the component which has the same operation effect, and it is 
good to raise the operation which controls especially the size of a sodium-sulfate particle if at least one sort of these 
components is made to contain 0.05% or more of each. However, if these components increase more than 1% 
respectively, since glass will emulsionize and permeability will fall, it is not desirable. 

[0023] moreover, Ti02 V2 05 What is necessary is for there to be an effect which absorbs ultraviolet rays, and just to 
make one sort of the component of these, or two sorts contain 0.01% or more of each to heighten the ultraviolet-rays 
cover capacity of glass fiirther. if these components increase more than 1% of each, in order that [ however, ] the 
absorption end may reach to a visible region and the thick portion of glass may color it yellow ~ an exterior - it is not 
desirable 

[0024] Furthermore, it is Zr02. What is necessary is for an effect to be to raise the chemical durability of glass, and just 
to make it contain 0.1% or more to heighten such an effect more. However, Zr02 If [ than 3% ] more, since glass 
devitrifies, it is not desirable. 

[0025] Moreover, although they are a component which has the same operation as BaO etc., if MgO and CaO increase 

more than 5% respectively, since glass devitrifies them, they are not desirable. As 203, Sb 203, a chlorination 

compound, and a fluoride are components which act as a clarifier, and it is possible to make it contain to 1%, 

[0026] It is possible to also make coloring agents, such as CoO and NiO, contain from the reasons of a design to 1% by 

this invention furthermore. 

[0027] 

[Example] Next, this invention is explained in detail based on an example. 

[0028] Tables 1 and 2 show the milky glass (sample No. 1-8) of this invention, and the milky glass (sample No.9) of the 
example of comparison. In addition, the glass of sample No.9 is milky glass for glass blocks currently indicated by 
JP,63-315534,A. 
[0029] 
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[0030] 
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[0031] Each sample of Tables 1 and 2 was prepared as follows. 

[0032] The raw materials for glass was prepared so that it might become composition of front Naka first, this was put 
into the platinum crucible, after depositing the white particle of a sodium sulfate uniformly by carrying out a 
temperature reduction to 1200 degrees C after fusing at 1450 degrees C with an electric mefting fiimace for 4 hours, it 
was beginning to pass on the carbon board, the plate with a thickness of 20mm was fabricated, and, subsequently to a 
lehr, this was put in and annealed. 

[0033] Permeability with a wavelength of 400nm is 21.2% or less, and each sample of No.1-8 which are this invention 
article was excellent in ultraviolet-rays cover capacity so that clearly from a table. Average permeability with a 
wavelength of 400-700nm was 26.0 - 55.0%, and moreover, an alkali elution volume is 0.3mg or less, and was 
excellent also in chemical durability. 

[0034] Although average permeability with a wavelength of 400-700nm is 60.0% to it and the sample of No.9 was 
excellent also in chemical durability, its permeability with a wavelength of 400nm was as high as 55.3%, and it was 
inferior to ultraviolet-rays cover capacity, 

[0035] Moreover, when the particle which deposited in each sample of 9 as No. 8 was observed under the microscope, 
the diameter of the particle which deposited in the sample of No.9 to having been 0.5-70 microns had the diameter of 
the particle which deposited in the sample of No.8 as large as 50-800 microns. 

[0036] Furthermore, produce the glass block of the size of 145x145x95 from each sample of 9 as No.8, and sunlight 
should let a glass block pass. Although goods according [ the glass block produced from the sample of No.8 ] to 
ultraviolet rays faded and ****** was not accepted at all when the exposure test (addition 500 hours) irradiated by 
goods (red, blue, green, yellow, purple color-pigment printing paper) was performed, in the case of the glass block 
produced from the sample of No.9, goods faded slightly. 

[0037] In addition, after permeability with a wavelength [ of front Naka ] of 400nm carries out optical polish of both 
sides of each sample glass until it becomes the thickness of 10mm, it measures permeability with a wavelength of 
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400nin with the spectrophotometer with a large-sized integrating sphere of 150phi. 

[0038] Moreover, average permeabiUty with a wavelength of 400-700nm is the same conditions as the above, measures 

the permeability of 400-700nm of each sample glass for every nm, and calculates the average. 

[0039] Moreover, an alkali elution volume is JIS. In order to measure based on R-3502 and to prevent dimming of a 

glass block, this value is wanted to be 0.5mg or less. 

[0040] 

[Effect of the Invention] As mentioned above, the average permeability in the wavelength of 400-700nm is 10 - 60%, 
the milky glass of this invention has the uniform particle diameter of the sodium sulfate which moreover deposits 
glass, since it is fine, if sunrays are received, a soft light light will insert indoors the glass block for building materials 
produced fi"om this milky glass, and it is excellent also in the capacity which covers ultraviolet rays. 
[0041] Furthermore, since the milky glass of this invention is excellent also in chemical durability, even if it uses the 
glass block produced from now on for the outer wall and veranda of a building, it does not produce dimming. 



[Translation done.] 
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